Cyclodextrins in acetazolamide eye drop formulations.
The interaction of acetazolamide with beta-cyclodextrin, (beta-CD), dimethyl-beta-cyclodextrin (DM-beta-CD) and trimethyl-beta-cyclodextrin (TM-beta-CD) was monitored spectrophotometrically. The results revealed formation of equimolar complexes. The apparent solubility of acetazolamide in water was found to increase linearly with increasing CD concentration. The effect of CDs on the permeation of acetazolamide through semi-permeable membranes and the topical delivery of acetazolamide was investigated. Maximum acetazolamide penetration was obtained when just enough CD was used to keep all acetazolamide in solution. For an acetazolamide concentration of 10 mg/ml, the optimum CD concentration appeared to be 3.5 mmol/l for beta-CD, 2.8 mmol/l for TM-beta-CD and 6.0 mmol/l for DM-beta-CD. The effect of CDs on the bioavailability of acetazolamide was assessed by measuring the intraocular pressure in rabbits. The results indicated that CDs have a significant influence on the biological performance of the drug leading to augmentation in its intensity of action and bioavailability as well as prolongation in its duration of action.